On the interactions of transverse ion-cyclotron waves with ions in solar
  wind plasma by Bourouaine, Sofiane et al.
ar
X
iv
:1
00
8.
28
93
v3
  [
as
tro
-p
h.S
R]
  2
4 S
ep
 20
10
On the interactions of transverse ion-cyclotron waves with ions in
solar wind plasma
Sofiane Bourouaine1, Eckart Marsch1 and Fritz M. Neubauer2
ABSTRACT
We show the evidence of ion-cyclotron dissipation mechanism in solar wind
plasma using Helios data. From our statistical analysis we found that the wave
power of high-frequency transverse waves (having frequencies between 0.01 and
1 normalized to the proton gyrofrequency in the plasma frame) correlates with
both, the proton temperature anisotropy, T⊥/T‖, and the normalized differen-
tial speed, Vαp/VA, between alpha particles and protons. Furthermore, when
this speed stays below 0.5, then the alpha-particle temperature anisotropy cor-
relate positively with the relative power of the transverse waves. However, if
Vαp/VA is larger than 0.6, then the alpha-particle temperature anisotropy tends
to decrease towards values below unity, despite the presence of transverse waves
with relatively large amplitudes. For small relative wave amplitude, it is found
that alpha particles can even be heated more strongly than protons when the
alpha-to-electron density ratio nearly or below 0.01. Our findings are in good
agreement with predictions of kinetic theory for the resonant interaction of ions
with Alfvn-cyclotron waves and for the resulting wave dissipation. Also, the
study suggests that the turbulence could lead to the generation of parallel Alfven
cyclotron waves.
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